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DIGITAL RADIO TELEPHONE 
FOR A DIGITAL MOBILE RADIO COMMUNICATION SYSTEM 

y BACKGROUND OF THE INVENTION 

fip.lH of the- Invention 

The invention relates to a digital radio telephone used in a digital mobile radio 
communication system such as a land mobile / portable phone system and a PHS 
(Personal Handyphone System) adopting a digital telephone system for example. The 
invention particularly relates to a digital radio telephone having a function of storing a 
mate telephone number (hereinafter, referred to as "incoming telephone number") and 
a function of calling the stored phone number (hereinafter, referred to as "incoming 
redialing function"). 
Descriptio n nf the P^ or art 

FIG. 11 shows a system configuration of an analog radio telephone having a 
conventional incoming redialing function disclosed in a laid-open Japanese patent 
publication No. 5-14274. This type of conventional telephone receives mate telephone 
number information of an incoming call together with an analog audio signal via a 
radio channel using a communication channel in a form of a DTMF (Dual Tone Multi 
Frequency) signal where a plurality of frequency signals are superposed, and then, 
stores the telephone number information in a memory. 

An operation of the incoming redialing function of the analog radio telephone 
tOf\X<\ \y\ !M . ... 

is explained below. First, a radio signaLar«tediftg-^ ntro1 information received via 

an antenna 6 using a control channel is demodulated by a radio portion 5 and outputted 

as a control signal which is an analog signal in a base band. Control information in 

the demodulated control signal is decoded by a decoder 15 and is processed by a 

microcomputer 10 to establish the radic^channel. Then, a radio signalf laetedfflg' thef 

telephone number information received via the antenna 6 using the communication 



channel is demodulated by the radio portion 5 and outputted as the DTMF signal 
°[ 

which is the analog signal in The. base band. The telephone number information in the 
demodulated DTMF signal is detected, judged, and-erirodfrifyy a DTMF receiver 16. 
Then, the output^a^^rom the DTMF signal is processed by the microcomputer 10 



and stored in a memory 12. On the other hand, in case of calling by redialing, the 
telephone number information stored in advance in the memory 12 by the 
microcomputer 10 is read out, encoded by an encoder 17, modulated by the radio 
portion 5, then, transmitted from the antenna 6 as a radio signal. 

Since the incoming redialing function in the conventional analog radio 
telephone constructed as explained above requires the DTMF receiver for detecting the 
telephone number information in addition to the construction for operating the 
telephone function itself, there is a problem that the conventional analog radio 
telephone construction is complicated. Also, since the conventional analog radio 
telephone redials using the telephone number information stored only in the memory, 
it is difficult to provide an mcoming redialing function having high-performance or 
multifunction in consideration of user service. 

It is an object of the present invention to provide a digital radio telephone 
having a high-performance incoming redialing function by maximally using the digital 
processing ability naturally included in a digital radio telephone. 



SUMMARY OF THE INVENTION 



According to one aspect of the invention, a digital radio telephone comprises a 
radio portion for receiving a radio signal modulated by an encoded digital signal 
including control information, for demodulating and outputting the encoded digital - 
signal; a control signal processing portion for decoding the demodulated encoded 
digital signal to obtain the control information; a telephone number information 
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detecting means for detecting whether the decoded control information includes mate 
telephone number information; a memory for storing the telephone number 
information; a time information management means for specifying an incoming time of 
the telephone number information to output a time information; and a memory 
management means for recording the telephone number information corresponding to 
the time information into the memory. 

According to another aspect of the invention, a digital radio telephone used for 
an external line and an extension line further comprises an extension / external line 
judging means for judgmg whether the telephone number information is from the 
extension or from the external line; an external line information addition means for 
adding an external line calling information to the telephone number information 
according to a judging result to output as new telephone number information. 

Preferably, the memory management means in the digital radio telephone 
records a predetermined number of telephone number information in the memory 
starting with telephone number information received most recently. 

According to further aspect of the invention, a digital radio telephone further 
comprisesanoperatingportionforsupplyinganoperatingsignal, andadisplay 
portion for displaying various information during operation, wherein, the memory 
comprises a firs, memory portion for storing the telephone number information 
included in the control information and a second memory portion for registering other 
telephone numbers information inputted from the operating portion corresponding 
identification information to the teiephone numbers; and the operating portion instructs 
the display portion to display the telephone number information recorded in the first 
memory portion together with the corresponding identification information recorded in 

the second memory portion. 

According to further aspect of the invention, a digital radio telephone further 
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displaying various information during operation, wherein, the memory comprises a 
first memory portion for storing the telephone number information included in the 
control information and a second memory portion for registering other telephone 
numbers information inputted from the operating portion corresponding identification 
information to the telephone numbers; and the operating portion instructs the display 
portion to display the telephone number information recorded in the first memory 
portion together with the corresponding identification information recorded in the 
second memory portion. 

According to further aspect of the invention, a digital radio telephone further 
comprises an operating portion for supplying an operating signal, a display portion for 
displaying various information during operation, wherein, the operating portion 
instructs the display portion to display the telephone number information one after 
another in a circulative way starting with telephone number information received most 
recently. 

Preferably, the operating portion in the digital radio telephone instructs to 
make a calling process according to the telephone number information when 
predetermined telephone number information recorded in the memory is displayed on 
the display portion. 

Preferably, the memory in the digital radio telephone comprises a first memory 
portion for storing the telephone number information included in the control 
information and a second memory portion for registering other telephone numbers 
information inputted from the operating portion corresponding identification 
information to the telephone numbers; and the operating portion instructs the second 
memory portion to register the predetermined telephone number information when the 
predetermined telephone number information recorded in the first memory portion is 
displayed on the display portion. 
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BRffiF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a functional block diagram showing a system configuration of a 
digital radio telephone of an embodiment of the present invention. 

FIG. 2 is a functional block diagram related to a recording process of an 
incoming telephone number of the embodiment the present invention shown in 
FIG. 1. 

FIG. 3 is a block diagram related to a detailed process of a memory 
management means of the embodiment of the present invention shown in FIG. 2. 

FIG. 4 is a flow chart related to the recording process of the incoming 
telephone number of the present invention. 

FIG. 5 is a diagram to explain a storage configuration of the mcoming 
telephone numbers of the present invention. 

FIG. 6 is a flow chart related to a display process of the incoming telephone 
number of the present invention. 

FIG. 7 shows a displaying order of the incoming telephone numbers in the 

present invention. 

FIG. 8 is a flow chart related to an incoming redialing process of the incoming 
telephone number of the present invention. 

FIG. 9 is a flow chart related to a memory dial registering process of the 
incoming telephone number of the present invention. 

FIG. 10 is a diagram to explain a storage construction of the telephone 
numbers in the memory dial registering memory of the present invention. 

FIG. 11 is a block diagram showing a system configuration of a conventional 
digital radio telephone. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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^hnHimentl. 

TI.epre.entinv.ntio.isconaetelyexplamedfoa.smgonadigitaliad.o 
te ,ephone compatible to bomapnvate(e^^^ 

FIG 1 shows a system configuration of the digital radio telephone of an embodiment 
ofmepresentinvention. FIG. 1 comprises a microphone 1 which is used by a user of 

a udlosigr^,anA^converter2forc 0 nver ti n g u 1 e m puttedanalogauaosi g oalin«oa 
digital audiosignaUvoiceencodmg/decodmgp^tionSforencodingmedi^ 

system suchas aVSELP (Vector Sum Excited linear Predictive Coding) system to 
pI ocess K >theencodin g .oo bto inadi^auaosigna 1 ,aswi.ch4forsele«in S any 
one of the encoded digital signal from the voice encoding / decoding portionSor an 
encoded digital signal from a control signal processing portion 9 mentioned later, a 

di ^signalfrom te switch4m.oaradiosignaltransmittedbyanan,enna6anda 
m tenna6int„an encoded digiml signal, a D/A converter 7 for converting thedigital 

encoded agitai signal from me rad.o P ordon5,andforencodingtelephone number 
mfonnanon stored inamemory 12 mentioned later, and outputting the telephone 
number information to the switch 4 as an encode, digital signa,, a microcomputer 10 
for recording the te,epho„e number mformahon included in the control informadon - 
from the control signal processing portion 9 in the memory 12 according to the time 
when the information is received and for processing the te.ephone number info— 
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stored in the memory 12 in order to display it on the display portion 13 mentioned later 
by an operating portion 11, an operating portion 11 for reading the telephone number 
information out of the memory 12 for example and for inputting an operating 
information such as carrying out calling as an operating signal, a memory 12 for 
storing the telephone number information processed by the microcomputer 10 as an 
incoming record information, a display portion 13 for displaying a message in 
response to the operating information and various operations, and a control timing 
generating circuit 14 for controlling switching timing of the switch 4. FIG. 1 also 
comprises a voice processing portion 100 which comprises the A/D converter 2, the 
voice encoding / decoding portion 3, and the D/A converter 7. 

FIG. 2 is a functional block diagram especially relates to a recording process 
of the mcoming telephone number conducted in the microcomputer 10 in the system 
configuration of the digital radio telephone shown in FIG. 1. FIG. 2 comprises a 
telephone number information detecting means 40 for detecting whether the telephone 
number information is included in the control information from the control signal 
processing portion 9, a time information management means 50 for specifying a 
receiving time of the control information included the telephone number information 
according to the time from a clock portion (not shown) provided in the digital radio 
telephone and for outputting the time information, an extension / external line judging 
means 70 for identifying and judging whether the call is from the extension or from 
the external line in case the telephone number information exists by detecting extension 
/ external line identification information included in the control information for 
example, an external line information addition means 80 for extracting the telephone 
number information from the control information and for outputting the telephone 
number information in case the call is from the extension line, while for extracting the 
telephone number information from the control information, and adding external line 
calling information to the telephone number information, then, outputting the 
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from the carnal tine, and a memory management means 60 for recording .he 

n^ory^asincorntogrecordm^^ 

from the time information management means 50. 

FIG JisatactionalblockdiagramespedaUyreiatestoade^iledprocess 

conducted in the memory management means 60 shown in FIG. 1 which is the 

^microcomputer l5. In FIG. 3, a telephone number information comparison 
_6 7 ^pare S mete 1 ephonenum b er fflf orm 3 g^^ 
information addition means 80 with the ^^nrt^M* recoi 
mem ory K andfe^^ 

each other. The operating portion 11 gives instructions to compare or not with the 
tclephonenumber information. A vacant memory judsngme^ 6! judges whether a 
vacant area exists in the memory 12 to store the telephone number information ofa 
new incoming call according to an output of the telephone number information 
comparison means 67 ("record all" without comparison or "no identical information" 
asaresult of comparison). According means 62 deletes unnecessary information 
(te oldest information or a plurality of identical Information) of tire incoming record 

memory judging means 61 ("no vacancy") or the outputof the telephone number 
informationcomparisonmeans 67 ("identical information" as a resuit of comparison) 
and keeps vacant areas to newly rerccord the remaining incoming record information. 
Arecording means 63 records the telephone number information in a desired area m 
the memory 12 in correspondence to time information as an incoming record - 
infoxmationaccording to "vacant " as a judging result of the vacant memory judgmg 
m eans61 or "vacant" as ajudging resuitof the re-recording means 82, 
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FIG 4isaflowchartshowmganoperaUonofth ere cordmgproces S ofthe 
incoming telephone number. The operation of the present embodiment shown in FIG. 
2 is explained using FIGS. 3 and4. 

First, in a step 401, the telephone number information detecting means 40 
detects whether the telephone number information is included in the control 
mformationfromti.econtrolsignalprocessingportion*. The process is completed m 
ease the telephone number information is not included. Incase telephone number 
mformationis included, the extension / external ,me judging means 70 identifies and 
judges whether the telephone is in the extension or in the external lineinanext step 
402 Incasemec^ismmeexte m all m e,manextstep403,meexternalline 

externa. Une calling number, for example) to the telephone number information m the 
control information, in case thecaU is h, the extension, the external line mformation 
addition means 80 extracts the telephone number information from the control 
informationandoutputsmetelephonenumberinformation. Then, in a step 404, the 

6ito pn 



telephonenumberinformauo»comparis« 

incoming telephone numberUe o P eration,go=s totv.step 406. Incase ^MH^ 

suscsu^kJ- ' , , nf "tr^HFTtfn^iHnc?fP^ n g telephony 

only the latest^ncoming telephone number^ut^^eeBa^™-^^^ ~ 

.theoperationgoestoastep^O. In^he^O , m e telephone number ^ ■ 
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information comparison means 67 compares ^mconmag telephone n 
motion recordecrs^ 

info^^ 

tne registered telephone number information, tire operation goes to the step 406. On 
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.^-d- ^ — — * -p^on.oesy.ep., mthestep 

^ memory 121. ^te^™^-- W - P -* ,to 

.cordingmemorvm. mmenextstep^S^o.dest^ephonen.n.ber 

eo—y-lnanextstep^— g teiephone number mrormatronts 
. finanyrecordedtcgete^thedn.e— don into a locative vacant 

^esmmemconnngrecordmgmenrorym. As shown inHG. 5, the respectrve 

time in the incoming recording memory 121. 

FIG fiisaflowchartshowinganoperationofdisplayprocessesotthe 

operationofthedispiay processes is -P^ned beiow using HG^6. F^ma^ 

^ ba ne X tste P 602,amemoryrecord i udgm g means«6 i udgeswhethe I inc„mmg 

• • ^rHpri «*-fc*jnto the incoming recording memory 
telephone number information is recorded se-fewnto tn * . 
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121. In case no incoming telephone number information is recorded se-£a», in a step 



on the display portion 13^then, the display process is completed. In. caserne* 
incoming telephone number information is recorded, an incoming record reading 
means 64 reads^s- incoming telephone number received most recently together with its 
mcorrring time out of the mcoming recording memory 121, and in a step 604, the 
display portion 13 displays the telephone number and the mcoming time. In a next 
step 605, the display process finishes according to an instruction of the operating 
portion 11. In case of displaying other mcoming telephone numbers, in a next step 
606, the operating portion 11 instructs to switch the display indication of the 
incoming telephone number. In response to the instruction from the operation portion 
11, in a step 607, the display of an immediately preceding mcoming telephone number 
or an immediately succeeding incoming telephone number is switched back and forth. 
After that, the operation returns to the step 605, then, the steps 605, 606, 607 are 
repeated until a desired incoming telephone number is displayed. 

FIG. 7 shows a displaying order of the incoming telephone numbers when 
five incoming telephone numbers are recorded. According to the instructions from the 
operating portion 11, the displayed telephone number circulates in an increment 
direction or a decrement direction of the recorded incoming telephone numbers one 
after another. In the above mentioned display processes (steps 604, 607), only the 
incoming telephone number information and the incoming time recorded in the 
mcoming recording memory 121 are displayed. In case memory dial information 
corresponding to the mcoming telephone number information is registered in a 
registering memory 122 which is mentioned later, additional information (e.g. name or 
company name corresponding to the telephone number) in the memory dial 
information can be displayed as a related information at the same time in addition to the 
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mcorning telephone number information. In this case, in steps 604 and 607, the 
memory dial information in the registering memory 122 is searched (searching means 
is not shown) using a key word of the incoming telephone number which is read out 
by the mcorning record reading means 64. Then, if the identical telephone number 
with the incoming telephone number is searched in the incoming record reading means 
64, the additional information corresponding to the incoming telephone number is read 
out from the memory dial reading means 68 and displayed on the display portion 13. 

FIG. 8 is a flow chart showing an operation of an mcorning redialing process 
using the incoming telephone number recorded in the mcorning recording memory 
121. The operation of the incoming redialing process is explained below using FIGS. 
3 and 8. First, in a step 801, the operating portion 11 instructs the display portion 13 
to display a desired incoming telephone number. The detailed processes from the start 
to the display indication for displaying the incoming telephone number is the same as 
the display processes explained using FIG. 6. Next, in a step 802, the operating 
portion 11 instructs to carry out the incoming redialing. Then, in a next step 803, the 
telephone number information read out by the incoming record reading means 64 is 
transmitted as control information from the radio portion 5 to the mate telephone via 
the control signal processing portion 9 to make a telephone call. 

FIG. 9 is a flow chart showing an operation of a memory dial registering 
process of the incoming telephone number recorded in the incoming recording 
memory 121. In general, a memory dial function includes functions for registering 
frequently-used telephone numbers and their related additional information (names, 
names of companies corresponding to the telephone numbers) in advance as memory 
dial information, for accessing a desired telephone number or additional information, 
for displaying it and for making a telephone call with less operations. The registering 
is explained using FIG. 3. First, a mate telephone number is inputted from the 
operating portion 11. Then, a registering means 65 registers the telephone number 
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into a desired area in the registering memory 122 which is a second memory portion in 
thememoryl2. At this time, it is possible to register the telephone number 
corresponding to an abbreviated title of the mate name and so on if required. FIG. 10 
shows a storage construction of the mate telephone numbers and the related 
abbreviationofthematenames. As shown in FIG. 10, the telephone numbers are 
combined with the corresponding abbreviations and registered in respective addresses 
in the registering memory 122. An operation of the memory dial registering process 
ofmepresentmventionisexplamedbelowusingFIGS.SandQ. First, in a step 901, 
a desired incoming telephone number is displayed on the display portion 13 according 
to the instructions of the operating portion 11. The detailed processes from the start 
to the display indication for displaying the mcoming telephone number is the same as 
the display processes explained using FIG. 6 . Then, in a step 902, the operating 
portion 1 1 instructs to register the memory dial. In a next step 903, the telephone 
number information read out by the mcoming record reading means 64 is registered in 
a desired area in the registering memory 122, or the second memory portion, via the 
registering means 65. 



